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This document was prepared as an account of work sponsored by the United Kingdom Government in 
support of the Super-efficient Equipment and Appliance Deployment (SEAD) initiative. While this 
document is believed to contain correct information, neither the United Kingdom Government nor any 
agencies thereof, SEAD participating Governments nor any agencies thereof, the SEAD Operating Agent, 
Tenvic Ltd, nor any of their employees, makes any warranty, express or implied, or assumes any legal 
responsibility for the accuracy, completeness, or usefulness of any information, apparatus, product, or 
process disclosed, or represents that its use would not infringe privately owned rights. Reference herein to 
any specific commercial product, process, or service by its trade name, trademark, manufacturer, or 
otherwise, does not necessarily constitute or imply its endorsement, recommendation, or favouring by the 
United Kingdom Government or any agency thereof, SEAD participating Governments or any agencies 
thereof, the SEAD Operating Agent, or Tenvic Ltd. The views and opinions of authors expressed herein do 
not necessarily state or reflect those of the United Kingdom Government or any agency thereof, SEAD 
participating Governments or any agencies thereof, the SEAD Operating Agent, or Tenvic Ltd. 
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Initiatives which tackle the energy efficiency of computers include energy efficiency specifications. These 
specifications dictate the minimum levels of energy efficiency which computers must meet in order to be 
considered complaint with the initiative. It is shown that many issues can arise when developing these 
energy efficiency specifications with varying impacts. In exploring these issues and impacts the report 
offers some suggested solutions which could be incorporated into both voluntary and mandatory 
initiatives that focus on computer energy efficiency.   
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There are two main types of environmental initiative which include energy efficiency specifications for 
computer products namely ƟVoluntary InitiativesƠ (e.g. eco-labels, voluntary green procurement 
programmes, voluntary agreements etc.) and ƟMandatory InitiativesƠ (e.g. minimum energy performance 
regulations (MEPS), mandatory green procurement programmes etc.).  

Whilst these different types of initiative attempt to increase the energy efficiency of computers in different 
ways (e.g. the ƟcarrotƠ versus the ƟstickƠ approach) there are common elements and challenges associated 
with each.  

This report identifies ways in which decision making can be supported during the development of 
voluntary and mandatory energy efficiency initiatives on computers. This includes identifying the issues 
that can arise during the development of such initiatives, what their potential impacts are, and how energy 
efficiency specification development within voluntary and mandatory schemes can be improved upon to 
maximise energy savings from computers in real world use, rather than ƟlaboratoryƠ conditions. 

 

 

 

 

 

 

 

 

 

 

1.Introduction 
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Voluntary and mandatory energy efficiency initiatives have both a number of similarities and a number of 
differences but both often face similar challenges during the development of energy efficiency 
specifications.  

Both types of programmes tend to rely on the inclusion of energy efficiency specifications which describe 
how efficient a computer must be in order to be considered compliant with the initiative requirements. 
Figure 1 illustrates the different approaches that are taken by most voluntary and mandatory initiatives 
when identifying the stringency of energy efficiency specifications1. It is clear that voluntary initiatives 
typically focus on encouraging the development of more efficient products (i.e. those products laying to the 
left of the first dotted line) by setting specifications that reflect high levels of energy efficiency. Mandatory 
measures, on the other hand, tend to describe low levels of efficiency that require products laying to the 
right of the second dotted line in Figure 1 to be removed from the market.  

 

  
Figure 1 ƚ Example of initiative approach to addressing variances in computer energy efficiency  
 

                                            
1 It should be noted that energy use of computers is often correlated to levels of functionality and so the figure illustrates 
the case for a single type of computer providing the same or similar levels of functionality. 

2.Initiative Approaches 
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Despite this fundamental difference in terms of level of ambition, there are many commonalities found 
between each type of initiative. Figure 2 illustrates the basic steps that are taken when developing energy 
efficiency specifications in either type of initiative.  

 

 
Figure 2 ƚ Basic Steps in an Energy Efficiency Specification Development Process for Computers 
 

Challenges can arise at each of the steps illustrated in Figure 2, with each of these challenges having a 
number of different impacts on the energy efficiency specification development process within both 
voluntary and mandatory initiatives.  The next section of the report investigates these challenges and 
impacts in more detail and provides some suggestions on how they can be mitigated in both types of 
initiatives.  
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There are a number of significant issues that are likely to be encountered when developing energy 
efficiency specifications for computers. Whilst some of these issues vary depending on the nature of the 
environmental initiative that the energy efficiency specifications will be included within (i.e. voluntary or 
mandatory), there are common issues encountered across all types of environmental initiative. This 
chapter of the report investigates these main issues, the subsequent impacts, and identifies how some of 
these issues may be overcome. The chapter concentrates on the energy efficiency specification 
development steps highlighted in Figure 3.   
 

 
Figure 3 ƚ Energy Efficiency Specification Development Process  
 
 
 
 
 

3.Main Issues 
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Define levels of ambition 
As could be seen from Figure 1, energy efficiency specifications are developed in a way that they dictate a 
pre-defined level of efficiency in comparison to the various levels of efficiencies seen in products on the 
market. Given that energy efficiency levels of computers on the market can vary considerably, even for 
those providing similar levels of functionality, only a certain percentage of products on the market will be 
compliant.  This percentage value (often called Ɵmarket coverageƠ, Ɵmarket penetrationƠ or the 
Ɵpenetration rateƠ) determines the energy efficiency specificationƝs level of ambition.  

When developing energy efficiency specifications for computers it is necessary to understand the intended 
levels of ambition required within the environmental initiative. For example, new or revised ENERGY STAR 
specifications are largely designed to ensure that they can only be met by the top 25% most efficient 
products on the market (at the time the specifications are developed). Having a clear indication of the level 
of ambition required from specifications greatly assists the technical specification development process.  
As such, ambition levels should be clearly communicated from the outset of the specification development 
process. Key to this, as seen with ENERGY STAR specifications (shown in Figure 4) becoming more 
encompassing over time, is what the specification includes. 
 

 
Figure 4 ƚ Overview of ENERGY STAR specifications. 
 

Overview of ENERGY STAR specifications. 
�x 1992 -  Version 1.0 specified that a computer must go to sleep after a (unspecified) time or user enabled. Desktop 

and integrated computer sleep power limits set to 30 and 60 Watts respectively. 
�x 1995 -  Version 2 ƚ specified computer sleep times and that the computer must be capable of putting the monitor 

to sleep. 
�x 1999 ƚ Version 3 Tier 1 ƚ more stringent sleep power limits.   
�x 2000 ƚ Version 3 Tier 2 ƚ more stringent sleep power limits. 
�x 2007 ƚ Version 4 ƚ computers now categorised by attributes with idle power limits by category.  Minimum power 

supply efficiency introduced.  Stringent sleep and off powers. 
�x 2009 ƚ Version 5.0/5.2 ƚ introduction of a Typical Energy Consumption (TEC) metric based upon annual time in idle, 

sleep and off modes.  Base TEC allowances and additional allowances for components.  Power supply efficiency 
increased.  Idle mode (monitor on or off) depends on computer type. 

�x 2014 -  Version 6 -  Expanded definitions of computer types.  Refined categorisation of computers based upon CPU 
performance, core count and graphics.  Base allowance for each category plus allowances for components such as 
discrete graphics cards, memory, storage, integrated display etc.  Increased power supply efficiency requirements. 






























